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Inngangur

I skyrslu pessari verdur gerd grein fyrir nidurstddum framhaldsverkefnis um préurar
adferdafreedi vid kortlagningu 6byggdra viderna & midhalendi islands. Upphaflega verkefnid var
unnid & arunum 2012017 og lauk med utgafu skyrslu par sem lagdar voru fram tillégur um ymsar
breytingar sem gera meetti & adferdafraedi kortlagningar 6byggdrarmal Jafnframt voru unnin
fiolmoérg kort & grundvelli pessara tillagna, baedi pa um skerdingarahrif ymissa flokka eda tegunda
mannvirkja, svo og um skerdingarahrif mannvirkja i heild sinni, midad vio forsendur verkefnisins.

Um pad bil ari eftir ad ofangreind skyrsla kom Gt lauk Skipulagsstofnun vio verkeskraningu
mannvirkja og pjonustu & midhalendiduVerkefninu er lyst & eftirfarandi hatf skyrslu
Skipulagsstofnung(s. 5)

Tilgangur verkefnisins er ad fa heildsta yfirsyn yfir nGverandi hisakost odpjonustuframbod &
midhalendinu. Slik yfirsyner naudsynleg forsenda frekarstefnumoétunar um skipulagsmal a
midhalendinu, sw sem greiningar viderna, matsporf fyrir uppbyggingu ferdapjénustumannvirkjag
nanari stehu um vegakerfimidhalendisins. Auk pess er upplysingum Ur veftimu setlad ad nytast
vid gerd adalskipulags sveitarfélaga og skapa grundvoll fybeettri skrdningu mannvirkja &
midhalendinu.

Vid vinnslu pess verkefnis Skipulagsstofnunarkomu i 1j6s allmérg mannvirki innan
halendismarkanna sem ekkibtdu &dur formlegaverio skrad Af peim sokumhafdi ekki verid
mogulegtad skoda ahriimraeddramannvirkja i upphaflega kortlagningarverkefni2@l 6201709

pbvi téldu hofundar pessarar skyrslu mikilveegtiadzLILJF n NIF W IANBAYAY I NRAY Y | N
gerdarm.t.t. pessara nyju gagnaillaga um framhaldsverkefni var 1690 fyrir faghép 1 i fjérda afanga
Rammadaetlunar og sidar fyrir verkefnisstjorn Rammadeaeltunar sem sampykkti ad leggja fjarmuni til
vinnslu [ess.Vinnan for ad mestu fram arid 2019, en kortin voru uppfeerd i arsbyrjun 2020, &
grundvelli gagna sem [#fou nylega bt um mannvirki & halendinu énnur en byggingar.

David C. Ostman, umhveHi®g audlindafreedingur, bahitann og pungann af LWKnnu og
greiningumvegnapessa framhaldsverkefniMeginefni pessara skyrslu er greinargerd hans (skrifud
a ensku) um nidurstddur verkefnisins, en hér ad nedan verdur gefin stutt samantekt um helstu
nidurstoour pess Nanari upplysingar um adferdaferbortlagnngarinnar sem beitt vama finna i
aournefndi skyrslu fra 2017.

L porvardur Arnason, David C. Ostman og Adam Hoffritz (2Rib#)agning viderna & midhalendi islands:
Tilldgur ad nyrri adferdafreedH6fn: Rannsoknasetur Haskala islands & Hornafirdi.
http://www.ramma.is/frettasafn/skyrslaum-kortlagninguvidernalitur-dagsinsljos

2 Skipulagsstofnun (2018ylannvirki & midhalendinurramfylgdarverkefniiandsskipulagsstefnu 204%026.
Reykjavik: Skipulagsstofnuritps://www.landsskipulag.is/umandsskipulagsstefnu/frettir/kynning-skyrslunmi
mannvirkia-midhalendinul-2



http://www.ramma.is/frettasafn/skyrsla-um-kortlagningu-viderna-litur-dagsins-ljos
https://www.landsskipulag.is/um-landsskipulagsstefnu/frettir/kynning-a-skyrslunni-mannvirki-a-midhalendinu-1-2
https://www.landsskipulag.is/um-landsskipulagsstefnu/frettir/kynning-a-skyrslunni-mannvirki-a-midhalendinu-1-2

I upphaflega kortlagningarverkefnir@®16-2017voru ahrif mannvirkja & 6byggd viderni metin Gt fra
gagnagrunni sem innihélt upplysingar um 471 mannyple. einstakar byggingaa¥ 6likumtoga,
auk upplysinga um vegi, midlunarlén og raflinur innan marka midhalend&knaningarverkefni
Skipulagsstofnunar ledi i lj0s152 byggingartil vidbétar innan marka midhalendisins, pannig ad
uppfeerdur gagnagrunnur framhaldsverkefnisins samanstodimdlysingum um 623 mannvirki.
Midad vio upphaflegan fjdlda, pa samsvararadsgieviobot um pad bil pridjungaukningu a
manvirkjumsem unnt var ad taka til skodunar.

Flokkar mannvirkja 2017 2020
Fjallaskalar 282 388
Hesthus 50 50
Salerni odreinleetisadstada 38 59
Virkjanamannvirki 31 31
Geymslur 16 21
Fjarskipta innvidir 13 13
Starfsmannahus 10 14
pjénustumidstédvar 7 7
Hétel og gestahus 7 16
Soluskalar 5 5
Opekkt 5 6
Byli 5 11
Samgongumannvirki 2 2

Langflest peirra &dur

Skipulagsstofnunar leiddi i ljés féllu i mannvirkjaflok y°

oskradumannvirkja (riflega 100 talsins)sem skraningarverkefni

a¥el tt I sdmafblrddtiofluo a 2t

hér ad ofan). Hér var peftast um tiltélulega litil og lagreishannvirkiad reeda. Morg peirraoru
jafnframt i grennd vidyggingaisem adur voru pekktr. Mannvirki af pessum toga hljota alla jafnan
fremur laga ahrifaeinkunmidad vid paer forsendur sem liggja adferdafreedi kortlagniimgear til
grundvallar (sja nanar bls. 4F i skyrslunni fra 2017\yja greiningin, & grunni uppfeerdra gagna,
leiddi enn fremur i ljosnokkur tilvik par sem skerdingarahrif einstakra mannvirkja eda
mannvirkjaklasa reyndust minni en adur hafdi verido talid; @esikyrast af pvi ad skraning
Skipulagsstofnunar (2018) var nakveemari en pkeéningar, i 6lika og mitarlega gagnagrunna
sem adur hofdu verid gerdaA heildina litid reiknudust skerdingarahrif bygginga vera um 13 km

minni entalid var arid 2017 (sj@flu hér ad nedan)
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2017 2020 2020
Gerd mannvirkis Skerding (km) Skerding (km) Hiutfall
Byggingar 2.314 2.301 24,8%
Vegir 1.939 2.114 23,9%
Midlunarlén 2.886 2.935 31,7%
Raflinur 1.918 1.918 20,7%
Samtals 9057 9268 100,1%

Mestu skerdingarahriil vidbétar peim sem adur héfou verid greind stéfudu af lengingu uppbyggdra
vega innan halendisins, svo og vegna steerri mannkidga (sjad Figure 7a/b hér a eftirpa
reiknudust skerdingarahrif midlunarléna nokkud meiri en ario 208Kerdingarahrif manvirkja
annarra en bygginga voru metin Ut fra nyjustu upplysingum(a) vegakerfi landsins og (b) vatnafar
(bar sem midlunarlon eru tilgreind) fra Landmaelingum Islarfelsssar pekjur voru uppfeerdar & vef
Landmeelingésland24. desember 2018g voru kort pessa verkefnis endurunnin med3 tilliti til peirra

i arsbyrjun 2020Upplysingar um legu raflina & midhalendinu voru fengnar af kortavef Landsnets.
Ein breyting var gerd a adferfdaedi verkefnisinsem kynnt var i skyrslunni 2017; huste pvi ad i
naverandiatreikningum ogkortum erekkigert rad fyrir skerdingarahrifum af 6drum vegum en peim
sem hafa bundid slitlageratt fyrir pessa breytingu vega skerdingarahrif uppbyggdra vega afram
talsvert pungt i samanburdi vid adrar gerdir mankjalsbr. téfluna hér ad ofan)

Eftir ad tekid hefur verid tillitpess adK NA Fl A @nsA Yl Yy @ANyl 2 3Salr OFLF
nanarFigure8 hér a eftir), pa reiknast heildarahrif allra mannvirkja sem tekin voru til skodunar i
bessu verkefnna yfir6.675 knien sl tala samsvaram 16,7% af heildarflatarmaliidhalendisins

(39.874 krf). Anrif allra mannvirkja sem skodud voru arid 2017 (ad fratéldum éuppbyggdum hlutum
stofnvega) namu samtals 6.488 kpannig ad reiknud skerdingarahrifin hafééildina litid aukist

nokkud fra pvi sem &dur var talidoétt munurinn a atkomu milli ara hafi ekki reynst mikill pegar upp

var stadid ber ad hafa i huga ad afurdir pessg merkefnis byggja & mun heildedari og betri

gbgnum en &dur voru fyrir hendi uainstakar byggingar og einnig & uppfeeroum gégnum um tvo af
premur 6drum meginflokkum mannvirkja (p.e. vegi og midlunarlén).

Hofundar pakka sérfreedingum i faghdpi 1 og starfsfolki Skipulagsstofnunagdgtrisamstarf.
Verkefnisstjorn Rammadaethar faerun vid einnig pakkir fyrir fjarhagslegan studning vid verkefnid.

3 https://www.Imi.is/en/stafraen-gogn/
4 https://www.map.is/landsnet/
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Mapping Wilderness in the Icelandic Central Highland

DavidC.Ostman

Introduction

¢KS LIJzN1J2aS 2F (GKA&a LINR2SOG Aa G2 2dzitAyS | y2
Highland. This mapping methodology described below was first developed and applied in the early
{LINARY3I 2F unmtI AYy O2Y adhitiglAgehcy (Skipailagsskofnun)abditiey R Q &
Environment Agency (Umhverfisstofnun), for the purpose of updating the wilderness map that had
been developed by Icelandic authorities at that time. The same methodology from 2017 was
subsequenthappliedin the Sping of 2019 ancgain,most recently in January2020 to createan

updated version of the mapased on the newest and moatcurate availabledata.

The goalof the projectwas to create a systematic, transparent, and dynamic method to map
wilderness based specifically on the impacts of manmade structures (predominantly roads,
reservoirs, powetines, and buildings). The mapping process involved the following steps:

I. Identify all manmade structures in the Central Highland and consolidatexsting

structure databases into one comprehensive database

II.  Classify building structures into general categories based on usage

lll. Determine measurable criteria or characteristics of manmade structures that impact
wilderness (e.g. size, visibility, usage type, acb#ig, clustering)

IV. Develop scoring system comprised of impact ranges, criteria metrics, and corresponding
distance buffers assigned to each structure

V. Upload database into GIS to provide visual representation of the structure buffers and
resulting wildeness areas

This report will discuss the procedure of creating the wilderness map, which is meant to act as a
framework for evaluating the impact on wilderness caused by current and future infrastructure. The
overall objective is for this work to enhancesdibility regarding wilderness conceptualization and
mapping in general and strengthen its usability for Icelandic nature conservation, strategic planning,
and land use decisiemaking.



Identify manmade structures and consolidate databases

The first oljective in this mapping process was to determine and consolidate all of the known
manmade structures that exist in the Central Highland. For the purpose of this project, the
structures that were identified consisted predominantlylafildingstructures andexcluded other,

less intrusive, manmade structures such as bridges, signs, and fences. Cultural remains,
archaeological ruins, and other historically/culturally significant artifacts would idkailg been
included, but due to a lack of data at the tintleis category of structures was left out of the database

and mapping process.

There were four main databases of manmade structures (all in the form of excel spreadsheets) that
were used in the original 2017 map:

|.  The National Register of Iceland Databagi@dskra islands)
ll.  The National Land Survey of Iceland Database (Landmaelingar islands)
lll.  Vatnajokull National Park Database (Vatnajokulspjodgardur)
IV. Miscellaneous Database consisting of registered structures from municipalities, local
plans, The NationdRegister, Mountain Huts of Iceland (Fjallaskalar & islandi), and The
Travel Association of Iceland (Ferdafélag islands)

The 2019napincluded newlyidentified manmade structures from an additional database provided
by Skipulagsstofnun

I.  Tourism StructureéFerdapjénustumannvirki)

There were no new structures added to the database for the 2020 mappidate

Most of the databases contained similar structures from the other databases as well as new
structures not already identified, so each structure inled@atabase had to be assessed one at a
time. This was also important since those structures that appeared in more than one database did
not always contain the same information. Therefore, it was necessary to-mfesgnce each
database manually, matchingp similar structures with each other and adding in any new
information.

The structure information from the databases above was copied imevadatabase in the form of

an Ecel spreadsheet with each database grouped into cotmted columns to distingsin one
RFGFolasSQa AYyF2NXIGAZ2Y FNRBY |y204KSNXW® ¢KS RIEFGl
same row (e Figure 1 for a snapshot of the new database fojniadiring the initial 2017 mapping
process, a total of 471 manmade structures were identified and logged in the new database. After
the 2019 mapping process, an additional 152 structures were identified for a total of 623 structures.



The new database presved theoriginaldatabase information (i.e. any information already within
the existing databases) as well as identifrezlv information that was deemed important for the
wilderness mapping assessment process. This new information included the following:

I.  New reference number
[I.  Structure category
lll.  Structure cluster
GPS (x,y) coordinates (converted to meters format used for compatible GIS upload)
Raw data needed for scoring the criteria (discussed below)

VI.  Scores for each criteria and resulting buffer radis¢dssed below)

Combined Database

Surface Area (m2)

Number Structure Category New Structure Category (Adam/Ester) | New Structure Category Structure Name Structure Cluster X Y Surface Area Impact Score
228 Shed Storage Geymsla Hellishélmi 403002.391  487818.996 335 0
272 Mountain Hut Mountain Hut Fjallaskdlar Hvitdrnes Hvitarnes 463747 457626 40.7 0
435 Mountain Hut Mountain Hut Fjallaskdlar Bergland 531085.7414 521387.0509 56 1
271 Storage Storage Geymsla Hvitdrnes Hvitdrnes 463816.582 457501.3 21 0
264 Mountain Hut Mountain Hut Fjallaskélar Hveravellir Hveravellir 473781671  485253.581 455 0
350 Sheep Herding Hut Mountain Hut Fjallaskdlar Skaelingar 523411 386454 323 0
221 Mountain Hut Mountain Hut Fjallaskélar Hagavatnsskali 440148 440687 193 0
454 Mountain Hut Mountain Hut Fjallaskdlar Skutagil 407973.7163 495669.6776 48 0
127 Mountain Hut Mountain Hut Fjallaskdlar Alftavotn 515186 377173 416 0
45 Unknown Mountain Hut Fjallaskélar 5 163 3 644933 545281 133 4
212 Stable Stable Hesthis Gilsbakkasel 405686.798  480101.369 58.8 1
312 Mountain Hut Mountain Hut Fjallaskélar Laugafell Laugafell 531472 503324 315 0
36 Church Farm Byli o irkj: o 644931 545317 30.4 0
137 Mountain Hut Mountain Hut Fjallaskdlar Asgardur Kerlingarfjoll 485669 464798 65.7 x
189 Sheep Herding Hut Mountain Hut j i i 479727.1843 524551.8613 86.7 1
224 Stable Stable Hesthus Hallarmdli Afréttur 452310 410931 443 [
347 Stable Stable Hesthus Skjaldborg Skjaldborg 415247.564  430803.236 54 1
418 Mountain Hut Mountain Hut Fjallaskélar pjéfadalir 466330 479551 16.7 0

bjodskrd
MATSNUMER (Assessment #) | LANDEIGN_NR (Landowner #) |MHLNR |HE® (Height) |EINING |NOTK |TEXTI FLATARMAL {Area) | MZELEINING (Unit) |BYGGINGARSTIG (Construction Phase) |FJGLDI_HEDA |BYGGINGARAR
2257387 156923 17 1 1 514 Smidastofa 126 m* 4 1
2271080 156923 18 425 Fjarhds med dburdark 336.7 m2 7 1
2172750 156923 11 1 1 408 Véla/verkfaerageymsla 59.5 m2 7 0
2172751 156923 12 1 1 408 Vélageymsla 325 m2 7 1
2172754 156524 1 1 1 563 Kirkja 304 m2 7 1
2205428 167308 1 1 1 567 skil 56.1 m2 7 1
2202807 166705 1 1 1 572 Fiallaskéli og hesth 94.8 m2 7 1
21596087 164853 1 1 1 571 Saluhis 66.3 m? 7 1

Fig. 1. New database layout showing a sample of some of the new information added to the structures (top). An example
of one of the original databases (Pjodskra) and some of the information preserved (bottom).



As mentioned above, each structure was identified manually, goyrtoint. The goal was to collect

as much information as possible to identify the structures, but at least enough information needed
for the purpose of this project to evaluate their impat wilderness. Many of the structures listed

in the original databases already contained enough information to identify them, such as geographic
location (GPS coordinates) and the structure name, but in many cases, limited information was
given, so furtheinvestigative methods had to be used in the identification process. These methods
included photo and web searches, aerial and satellite image searches (map.is, Loftmyndir, SPOT 5
images, GoogleEarth), and outreach to organizations and municipalities.

Classifying structures into categories

Once all of the original databases were crosferenced and added to the new database, then each
structure was classified into 1 of 13 categories. These categories were decided upon in consultation
with Skipulagsstofnun and predominantly based on structure usage. See Table 1 for a full list of the
categories. Cultural remains and artifacts would have been an additional structure category, but as
noted in the previous section, the data for these structunesre not accessible at the time of this
mapping analysis.

Table 1. Breakdown of the 13 structure categoassigned
to each structure

Manmade Structure Categories
Samgongumannvirki / Transportation Infrastructure
Soluskalar / Food Service
Obekkt / Unknown
Pjonustumidstédvar / Service Center
Byli / Farm
Fjarskipta innvidir / Telecommunication
Starfsmannahdus / Staff Office
Hétel og gestahus / Hotel or Guesthouse

Geymslur / Storage

Virkjanamannvirki / Energy Structure

Hesthus / Stable

Salerni og hreinlaetisadstada / Bathroom Facilities
Fjallaskalar / Mountain Hut

Initially, other more specific categories were assigned to estohcture, but then these were
consolidated into the 13 more general categories. Both sets of categories can be seen in Table 2.



Table 2. Detailed structure categasigeft column)grouped into the finalized 13
categorieqright column)

Manmade Structure Category |Manmade Structure Category (consolidated)
Airport Infrastructure
Parking Lot

Transportation Infrastructure (Samgéngumannvirki)

Sanitary Facilities
Bathroom Facilities

Bathroom Facilities (Salerni og hreinlaetisadstada)

Guesth

el Hotel or guesthouse (H6tel og gestahis)
Hotel
Hydropower Plant Structure Energy Structure (Virkjanamannvirki)
Staff House 5
Park Ranger Office Staff Office (Starfsmannahds)

Service Center
Shared Recreational Facility

Service Center (Pjénustumidstédvar)

Restaurant
Cooking facilities

Food Services (Soluskalar)

Farm e
ehireh Farm (Byli)
TurfHouse

Storage Storage (Geymslur)
Shed

Stable Stable (Hesths)

Research Station

Sheep Herding Hut
Emergency Hut

Mountain Hut/Fishing Hut
Mountain Hut and Stable
Power Station (small scale)
Private Residence
Summer Cottage

Mountain Hut (Fjallaskalar)

Radio Tower
Telecommunication Station Telecommunication (Fjarskipta innvidir)
Telecommunication Tower

Unknown Unknown (Opekkt)

Unsuprisingly, the largest structure category in the Central Highlandmasintain hutg. The total
percentage distribution of structure types in the consolidated database for both the 2017 and
20192020 analyses is represented in figure 2.



Opekkt / Unknown Pj6énustumidstodvar / Service

1% Center

B{ii / Farm 2% Hétel og gestahuis / Hotel or
1% Guesthouse

1%

Starfsmannahiis / Staff Office

/ 2%
Fjarskipta innvidir /

Telecommunication

\ 3%
Geymslur / Storage

3%

Soluskalar / Food Service
1%

Samgodngumannvirki /
Transportation Infrastructure

0% \

Virkjanamannvirki / Energy
Structure
7%

Salerni og hreinlzetisadstada /
Bathroom Facilities
8%

Fjallaskélar / Mountain Hut/

60%

Hesthuis / Stable
11%
Opekkt / Unknown
ssluskalar / Food Service 3% bjénustumidstodvar / Service Fjarskipta ianviéir/
Center Telecommunication
Samgoéngumannvirki / 1% 1% 2%

Transportation Infrastructure

0% \

Byli / Farm
Starfsmannahiis / Staff Office

2%
/ / 2%
Hétel og gestahuis / Hotel or

[
Guesthouse

\ 3%
Geymslur / Storage

3%

Virkjanamannvirki / Energy
Structure
5%

Hesthiis / Stable
8%

Fjallaskdlar / Mountain Hut

62% ¥ 2 ’
Salerni og hreinlzetisadstada /

Bathroom Facilities
10%

Fig. 2.Percentage distribution of structure categories in the consolidated database for both the 2017 (top) and
20192020 (bottom) mapping analyses
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Figure 3shows the geographic distribution of all 623 structurethe 20192020 analysis.

Transportation infrastructure
Energy structure

Storage
Unknown
Mountain hut
Bathroom facility
Farm

Stable

Food service
Service center

= @3 8 x 8

Telecommunication
Staff office
:] Central highland & Hotel or guesthouse

B H BB » *x =

Hotundur; © David Ostman  Helmildir: LMI Hnitakerfi: ISN 'mym.eﬂ&nblmdcnmc

Fig. 3. Geographidistribution of all 623 structures broken down by structure category as of thd ZIP@analyes

Classifying each structure into one of these categories served a general purpose of grasping the
spectrum of structure types within the Central Highland. Beyond this, the structure category
(usage) became one of the criteria for determining wilderness impact, as will be discussed in more
detail below.
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Determining criteria that affect wilderness

There are a variety of objective and subjectiVet OG0 2 NBA GKIFG Ay Tt dzSyoOS
perception of the wilderness experience. For the purpose of this project, the criteria selected were
those that were objective and measurable, specifically those that could be used or calculated within
aGISenNRyYSyid 9{wLQ& ! NODL{ ¢la dzaSR F2NJ I ff
criteria and mapping procedure were applied to the original 2017 map and updateds2@820

maps. Ultimately, 6 criteria were selected to yield a score for each strucame determine its
impact on wilderness:

I.  Structure Usage
Il.  Surface Area
lll.  Clustering
IV. Connectivity (road type)
V. Connectivity (distance to closest road)
VI.  Visibility

Structure Usage This criteria refers to the main purpose served by the structure. The original
databases from which the structures came often contained usage information, but for those that
were unclear, the usage was determined manually (web searches based on the structure name,
consultation with Skipulagsstofnun).

Surface AreaThe surface areaf many of the structures was already provided in the original
databases. For the remaining structures without this data, fmgasuring tools (map.is and
ArcMap) with satellite/aerial imagery were used to measure the surface area.

Clustering This critela was defined as the number of structures within a 1km radius of each other.
The Point Statistics tool in ArcMap was used for this calculation. An extra field in the attribute table
of the structures shapefile had to be added, and all rows in that fiellRh G2 O2y il Ay |
AAYOS OKS t2Ayd {dFrdradaoda G222t ¢2dz R | LILI &
of points within the 1km radius designation. The output will be a raster layer containing pixel values

(

0 K

that representthenumd SNJ 2 F A0 NHzOGdzZNBa 6AGKAY SIOK LRAY(Q2

tool was then used to connect the pixel value of the point statistics output raster to the point

a0NHzOGdzNBa t+H &SN o6& FRRAY3I |y SSTERVASE TRe nunfberi K I

in each row of that field is thus the number of points that are within a 1km radius of that point.
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Connectivity The connectivity of a structure refers to how accessible the structure is based on the
distance to the closest road ankd type of road. In other words, the criterion has two components

the distancefrom each structure to the closest road and tiype of that closest road. The road type

refers specifically to the level of road quality as defined by the Icelandic Road rityitho
(Vegageradin), specifically road types A, B, C, D, F1, F2, F3. The distance to the closest road sub
ONAGSNA2Y g1 & YSI aasNagR ling Frain thé Ktsictute XoNiie néarest ®ad Q
segment. The Near Tool in ArcMap was used to detédmini KA & O f Odzf F G A2y ® ¢ K¢
needed to be large enough so as to not overlook any structures that were quite far from the nearest
road, so a radius of 50 km was used. The output produced two new fields in the attribute table of
the input feaure (in this case, the structure layer): A field called Near FID (the number of the road

to which the structure is closest) and a field called Near DIST (the distance from the structure to the
road). The Add Join tool was then used to align the road nur(fei®) in both the structure layer

and the road layer attribute tables and thus determine the respective road type (A, B, C, etc...).

Visibility: A modelbuilder in ArcGIS was used to calculate the visibility for each structure (Figure 4).
The modelbuilde included the Visibility Analysis tool and Iterate Feature Selection tool. In the
Visibility tool, the digital elevation model (DEM) and structure shapefile layer were attached as
inputs, and a generic observer offset (height) of 3 meters and maximunm cadeus of 50km were

set as the visibility criteria. Depending on the number of points inputed to the tool, the visibility can
take some time to process. In this case of the 623 points, the processing time was about 3.5 days.

Fig. 4. Modelbuildecreated in ArcGIS to calculate theilding structurevisibility for all 623 points

Other potential criteria were discussed such as structure age, height, temporary vs. permanence,
and cultural significance, but due to either lack of data or an insefficmeasurable definition of
the criteria, they were not used in thggoject.
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